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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 

<f^*S,hows the word which can not be translated. 
3 .1n the drawings, any words are not translated. 




[Detailed Description of the Invention] 

[Schnical field to which invention " 
epoxy resin constituent suitable as a resin natur | and is related with the 

strengthening composite materia is becoming still ^ as the operating p stre 4 mening 
recent years. In order to folly pull out the f^ e f^^^^^ nAm ^ like porosity 
composite material, while lessening the defect ^^^^J^^^ of a Plastic solid. If a 
(opening), there is a demand which asks for the smooth ^nature £* e ^^ c solid is coarse , 
polish process is needed before paint and a Prists when the ^ tac ^ °^ ^ h ical erties 
moisture will become easy to permeate ^^J^^^^Xu be caused' 
of the base material itself or other ^^^^^^Z^ structural material for 
[0003] Especially an on-the-strength fall according ^ t ^ b C 1 S afe Here, it is thought that the 
aircrafts and ] to water absorption can grow in o * W a e - > ^ Q ints . 0n e 

factor which influences the surface smooth nature of a Ptastie ^ ■ s ^ 

of them depends on the compositor k> a P^eg ^afcnn . N * such as a 

resin constituent and strengthening fiber, as moldings ofa 1 directivity prepreg, for 

surface pit, ] smooth nature is easy to be spoiled rather than the foldings confounding 
example. It is for a resin deficit ^^^^^^^ contents is demanded from 
section, and the eye omission section Recenfly ftepj e P ^irregularity on the front face of a Plastic 

^^^^ 

[ 000 4] Moreover, the pressureat ^^^Z^^ is in one of the Plasfic 
Set— 

manufactured by the method of carrymg out tbe tam^mgof R vacuum forming with 

honeycomb core which consists for example, of aramid ^^^J c ^ where a honeycomb- 
an autoclave, in order to prevent not being ^^f^^^^^^ be called factor to which 
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nature on the fron, face of a Plastic solid is to. an ^J^X^^^ 

both ends. Furthermore, the f^wr^^! the composite which does not 
urea compound is indicated by ff ' 58 -' 676 ^f „ a ™^ ° eit h er of the methods can be said that the 
have a void and a crack in low-pressure molding^ However, neither o"J«™ 6 . h 

^SS^SSi poro'sity and is made into the purpose by this invention. 

[SU) ,„ be Soived by the .nvention ^ t ^^J?%%£^^™ 

Plastic solid suitable as a structural matenal. 
epoxy resin constituent which rationalized viscosity. 
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other epoxy resins as an additive. indenendentlv it is good to blend suitably 

[0013] Moreover, although these epoxy resins may ^.^^^^ f Qsin md a glycidyl ether 

this inorganic particle. What has a particle diameter SO moram^ ies . k _ like silica has 

desirable, and these inorganic particles can use a thing 20 mvwx t rs a le jAl^ 
the effect which raises the viscosity of an ^.^^^^ lea Sch makes a silicon 
of improving the flow property of^f^y^^^^^fs^ is marketed 
dioxide a basic frame, what the average of primary particle siz e ^ ^™°^ c surface m 0 f this 

with the tradename f-^Jg*«£f° ^TS£^^ nSSSc to use the 
particle, the thing of the range of 50-400m2 / g » ^ { ^ the met hyl group or 

hydrophobic particle-like silica ^.^^^^^^Si worn by the silanol group is 
the octyl machine, ^^^J^gT^^S mooThnature of a resin is not only 

stssjSS 

dynamics property represented by compressive strength. 

ordinary temperature. , f i 0 n-300 is preferably used 

[0016] As an epoxy resin used ^P^^^^^l Tyrel of a Uquid is desirable, for 

i„ these both resin constituen U»» »* ^ ™^^XrSn -nstituen. which generally 
used each inorganic particle. Although the viscosity 01 ure v ) viscosity in 80 degrees C is 

obtains the good Plastic solid of surface smooth ^™^uU taSperature up process 
100-lOOOpoise and the ^T^^^M^^ * - 1 

s^^SS^ « .«/ *? r sity of 80 degrees c ' 

* 0 degrees C will be high, and it will be small ^~dep ende n 
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and an inclination for general 

constituent with which the viscosity in 80 d J^ ^SSJrfa resin runs short, itis [ film-] hard toize, 

exceeded 300poise on the other hand is to become bad. 

and there is an inclination for the ^J^^ 1 ** ^ I property at the time of fabrication of 

inclination decreasing [ internal porosity^ >] wrU up the minimum viscosity 

[0020] Although inorganic particle addition ha ™ ^^^^ w £ ic h carries out piling of the 
value combined use of a butadiene acrylic ^ e J^^ 1 ^^^^ so l id and the flexibility 
whole viscosity is suitable in order to ^^^^J^^Le content solid acrylonitrile- 
of a prepreg, and adhesiveness further. It » des^le to^ m ^ content 

butadiene rubber especially in addition to a fluidity at a room 

solid c more spec^cally measured 

temperature, and is rubber wtach has ttfj^ 0 ^ ^ . the effect which rais es matnx-resin 
by JIS-K6300 in the range of 20-100. Liquid rubber is aenuc 

viscosity compared with solid rubber, and since it is ^^^^^ A acrylonitrile- 
resistance. The epoxy resin ^^^^^^^^g of adhesiveness and 
butadiene rubber here serves as a suitable ^^^^^^J may not become 
flexibility. In case the adhesiveness o a l prepreg ! <* the viscosity of an epoxy 

illustrated. If it becomes, since the adhesive property in to it is low, the 

powder to the hardened resin phase for ^^^^^^SSon 0 f solid rubber which has a 
dynamics property of the matrix resin after hardening ^may ML ™* desirable As 

cLboxyl group or the amino group such as 

solid acrylonitrile-butadiene rubber which has a rQa «™™™™> 1C ud canbeU sed. 
NIPPORU (registered trademark) [Z^^'v^ of the surface smooth 

[0022] Here, the weight rate for which * ^^^^ resin constitU ent has 0.8 - 5 

nature of a Plastic solid and the whole soli d ^^.^ "S^y if there are few loadings of 
o/o of the weight, and 2 - 5% of the weight ^^^^^X, weight when there are few 
reactant machine content ^^^^t^ became what L only the surface 
inorganic particles than 0.8 % of *e weigh tan^ii y iveness of me prepreg obtained, 

smooth nature of a Plastic solid is inferior, but was anterior mm ^ 
or flexibility. On the other hand if ^ " XsSntj Iteta fte cJoi prepreg-izing may be 

StMore^r ^^bk to use it, blending thermoplastics . such as polyether sulphone, 
pffiffind a Polyvinyl formal, into ^ ^ e group which can 

[00^4] This can ^ -d ^ 1 whlh has the 

So^ 

mentioned. -„ r ; n a naent a heat-resistant good hardened 

[0025] Moreover, if an aromatic diamine is used as a curing agent, a near g 
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• ♦ ♦ „™a wHpned material is obtained more, especially a 
material will be obtained. Since a heat-reststant ^ e °™^ention. When using an aromatic 
diaminodiphenyl sulfone and its rsomer for " * ' suhably r th 

pe? resin constituent whole quantity ^ suitable for «^d*on. diraethylurea (henceforth, 

[0026] Moreover urea denva «v * ■^^''SSSL* compound, a tertiary amine 

c^t C ^ DCMU ^ iS eXCe,len, 

preservation stability especially is desiri » bIe / . • t s0 high in or der to improve resin 

strength- . „wt*wd resin constituent, it is desirable that it is in the range 

[0028, Thus, as &r ~f y *e range whose minimum value of ft. 

whose viscosity in 80 degrees ^ is iiaj y , . 10 .3 0 0poise. 

viscosity of the resin constituent m "i W «in is carrying out differential 

[0029] Moreover, in this invention, the £ e snl0 oth nature of a Plastic 

powder, and when a floe 20 micrometers ^f^^ * thout master-izing an inorganic 
solid is improved notably. When powder addition is carried oufw ^ 
particle, many floes 20 murometers or more ^^^ ofthis inve „tion is combined with 
[0030] The resin constituent obtained by the manufacture memo 

strengthening fiber, and is preferably used as a P^ e |, id a boron fiber, an alumina 

[003 1] As strengthening fiber, a glass fiber^a ^^^^^ ^ these fiber may be used, 
fiber, silicon carbide fiber, etc. are used. Two or more ^ ^ mQre hi h enduranC e, use of a 
It is more lightweight, and especially in ^^^^f^GPas of the field that the shock 

mat, knitting, a plaited cord, etc. are ^J*^^£^ % ^ is the most desirable. Well-known 
honeycomb-structure object and a ^XZllsteSs^g this strengthening fiber. The 2 shaft 
2-dimensional textiles can be conventionally used as textiles us g b ^ 

textiles with which warp and the woof, ^^^^^^^ « desirable " 
interwoven with right-angled according ^.^2^^ md it is suitable. Although the 
Especially plain weave structure 0 0 0 r^ges have the desirable number of 

2,800-15,000 ranges more preferably. considers as 35 - 50% of the weight of a 

[0033, In this invention, h » £ ^S^KST™te smooth nature of a resin 

=s^=^ 
lightweight-izing becomes small. 
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^y^f^'^l^.a^ was performed within the autoclave on the cond.fons held by 
th^** for 2 hours °he Lt whle puTme nylon bag on the layered product on an alummum tool board, 

ten places „ rtfl/ iirinn« lambdac/L of the above-mentioned measuring device -- 

[0038] in ^^Zt- ^ ^^^^ LCD/SPC—ay 
^Ipoxy "sin vXst - measuVed the following condition using the RDA-.I type content 

^ E m Tdy C n°i mode Oscillation frequency range: 0.5H Z (vtbration frequency 3,4 r/s) 
automatically so that it might go into the range of 2 - 200 g-cm. 

[Sple] Hereafter, based on an example, this invention is explained still more concretely. 
SE&L of a particle master resi„> The ^icle 

weigh, section which carried out surface — t Zemylsily. 
(ELM434 by Sumitomo Chermcal [ Co., "d-l <=° Ltd.) "8 constituent was 

and the carboxyl group end acrylomtrUe-butadiene "^^^^^^ 20 weight 

:Sd=rrets^^ 
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60 degrees C, it kneaded at 60 degrees C for , ^^^^t^Z^ 
section were further added as a curing agent, and churning m"*™ ™ ° ( in 80 

When the viscosity in 80 degrees C of this epoxy re ^"°" s "^f 7^ parir is coated with this 
degrees C was 200poise, and the ™"™X?rS Z i^SSKro. resin film was set 

r!dW4-W f»r 1 .5-degree-C/, - * «• *» — °" 

the conditions held by this * * for 2 hours. aluminum plate which 

C/mhfunder r — f^^^^^ „ , 

and is occupied in the whole bottom skin panel ana was 0.1 A si|ica 
[0043] <Examp,e 1 of Compaq J ^^^^^^ the bisplJo, A type 

trimethylsilyl machine. The 2.4 weight sections ^were g tetraglycidyl ether diamine 

C for 2 hours. After lowering the temperature at x j 6 weigh t section was 

diphenylmethane (ELM434 by Sumitomo Chemical [ ^^\^^ l ^ xaB 27 weight 

added, and it kneaded at 60 degrees C for 1 hour a ^ 4 ^dtne ^ , 3o 

section were further added as a curing agent, and dn ^"^^ J ^ ured the viscosity in 80 

When the viscosity in 80 degrees C of this ^^f^^ constituent of low 

degrees C was 130poise the minimum ^^^^ ^ 2 example 1, the laminating 

viscosity compared with the ^^ U »^XSS?^^ out using the aramid 

of the textile prepreg was carried out and «**^ * bricatio d the sm00th nature on the 

f=X=^^ 

$t of the invention] using the resin constituent ^^llZ^T^lt^ 
can obtain . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. , 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




[Detailed Description of the Invention] 

enough also conventionally, the attempt which make » k ^ which used for the 

EPONo. 501227. 
[0006] 



A . .. 
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[Pr obl em( s) to be Solved by the Invention] By the way the ^S^^S^ mSor 
ftc solution polymerization diene ^^^^^^Z processability and abrasion 
raw material rubber like afo * ment ^^ although the molecular 

resistance, and, in addition, there was room of ^^^f { ' is increased by making a 

weight of the above-mentioned solution ^^^^J^,^ [ **** ] and the wear- 
silane compound into a coupling agent ^ 3 ™Ia^i!^m«te about the requirements 
resistant improvement is aimed ^^^^^Z^ the molecular weight distribution of 
for improving the processability of silica ^bma^to^l^^^ ^ ^ m 

polymer. Furthermore, the problem tha ^.^^S^S silane compound does not 
although the polymer which carried ^^^^^^^ Z silica combination like EP 
come out like a tin compound is pointed ou ™^^^3 automo bile escaping on a 
No. 0501227 publication is charged without static «^ SJtric insulation is high, and it has the fault of 
road surface if a tire tread is constituted from th s mce ^ c "^^^ and the purpose of 
occurring electromagnetic interferences, such as ^r^^^^ation of this conventional 
this invention has ^V^^J^^^^ and abrasion resistance, and is 

^ - hich sufficient conductivity was moreover 

secured. 

Combining ,he solution V*F^^J^^^^X^^JL, group as a result of 
coupling by the ™ ^^wTorier «o solvl STf- mentioned technical problem, and a A. 

jSSnSU. *e living po.y- obtained by th^vention, 

hydrocarbon solvent, and ^^'^'Z^t to aZo gVou^The independence of 

coupling by the multifunctional compound » n ^™f*=S n X™e-bldiLe copolymer rubber 
the oistributor-shaft-coupling — on soh£ «J£ >™= ^0 „fmore, and has the molecular weigh, 
which whose weight average molecular weight (Mw) is 5UU,i^uu o , average 
distribution (Mw/Mn) shown by the ratio of weigh ^8= ™ ^ 8 ^ section which the 
molecular weight (Mn in the range of 2.2-3 .2, Or the raw materia including this copolymer 

remainder becomes from other diene ^icm f^r "^^^Sta tire treads which makes a 
rubber 60% of the weight or more It »^ , ^^ 1 ST mor e than 25 weight sections, 

roup! diglycidyl aniline, a tetraglycidy. ether the kind (or the 

aminomethyl cyclohexane, etc. can be illustrated, tor e *™P » ^i^iar weig ht of a living 
number of functional groups) o f the se ntul«toc«o«a ^ molecu 8 lar weigh , and 

obtained in this way, and the ^-^^.^^^vcidyl group of a piece at least is 
(Mw/Mn) are in the range of 2.2-3.2, and contain ^^^^^^^^ group which remains 
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x * • , lo in , atn? =,,nnressine the fall of the processability accompanying 
distribution (Mw/Mn) are ^^^^^^^ characteristic will fall based on the 
silica combination or more by 22. However ^ce a near g desirable, 
increase in low-molecular-weight polymer if (Mw/Mn) exceeds > J i,n i ' styr ene-butadiene 
001 1] In order that the distributor-shaft-coupling ^^^l S feature is in 
polymer rubber used in machine in a 

specifying a styrene ^^^T^Sglycidyl group in a molecule. That is, when setting 



a lower formula (1) and (2) is suitable. 
45>=S+1/2V >= 25 -- (1) 
62 >=:S+V>=40 -(2) 



isdlfficu., for S + ,/2V to ^^Sl^T^k Moreover, 
characteristic^ , "^^^TTlS^ ~ construct abridgewi>l 

t penlnts ] and a strong interaction with a sil ica .cannot b< poured. Uon 
[0012, .n L invention like the above ,. ££*£^£Z^^xJt. 
styrene-butadiene copolymer ^^ber wh ch come , to cany o» ^ ^ 

multifunctional compound I * * * * ^ ' °' " wS e ht or mo« In raw material rubber. Interaction with this 
so that this may be contained 60 /. of the weigm or more acquired, 
rate of a blend sufficient between polymer and a silica at less than » ' J m , 

and the desired end is not * ^^^^jJJ^to rubber, and ]. -The 

rubber, a synthetic polyisoprene rubber, and ]. -It is I cis / low .VJ 4 .polybutadiene rubber, 

blSeCoIymer rubbl, and these one or ™-~ h ^X carrying out 40 in a., to 100 
[001 3] The rubber constituent concerning ^^"^Sto a silica bulking agent, 
weight section content of tins silica bulking age nt and the ^^J^ sections per above-mentioned 
including 10-80 weight section and carbon tek «^^^^^ hSs ^ s! ^ 
raw material rubber 100 wght serton^g^SS^raSI^l 

^f^^SSe»t=, ^Lability and rolling- 

"TT ^ ^^Eiinafe 

carbojLbJwkspJha^^ static electricity generated in an 

gE^jThen a tire was <^^ f ?Xl?iT^^^^ol Then, in this invention, 
^mobile caused radio-noise generating that it is hard to escape on g 25 

in order to secure the conductivity of a rubber ^^^^^tf carbon black used here is 
sections per raw material rubber 100 weig^ secto^ E p all , htbalate oil absorpt ion 

Japanese Silica. Tradename: Nip seal VN3, AQ, !°. Q , ^o product made from Mizusawa 

TOKUSHIRU U, Shionogi& Co., Ltd. make Tradename. Carplex 1 uu, proouc 
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Sn7a~co^L 2 S^i™ mi „ g .his invention, a well-known 

tS^SSSS* » * in 5 - 10% ° Umie of a si,ica f,u 

according to the usual prescription. 

[Son] In this invention, the rubber constituent which has low febrility and good ab^ resistance 

nature and rolling-resistance nature of a pneumatic tire, maintaining abrasion resistance. 

Solel Below an example and the example of comparison are given and this invention is explained 

™"on\Mw/Mn) are the values measured by the gel permeafon chromatography by usmg 

THF as an expansion solvent. 

[0020] 

[Table 1] 



http://www4.ipdl,jpo.go,ip/cgi-bin/tran_web_cgi_eije 



4/11/03 



Page 5 of 7 



S B ROSS 


A 


b 




D 


E 


F 


G 


H 


S 

V (*^>6) 


2 7.3 
2 6.2 


1 2. 8 


2 1.9 


18.9 
2 4. 3 


7. 0 
3 3.8 


1 8. 9 
1 7, 0 


16.8 
23. 3 


14.8 
3 9.2 


S +1/2 V 
S + V 


40. 5 
5 3.5 


29. 0 
4 u . 1 


3 5. 4 

R 0 ft 


3 1.1 

4 3.2 


23. 9 
4 0.8 


27. 4 
33. 9 


2 8.5 
4 0. 1 


3 4.4 
54. 0 


Mw (l(f 4 ) 
Mw/M n 


68 
3, 0 


6 4 
2. 6 


2 9 
1. 5 


7 0 
3. 0 


6 2 
2. 5 


6 4 
1. 4 


6 1 
2. 6 


4 5 
1. 4 




turn** 


-1.8-W7 






-1.3-U7 

•J MM* 


RHHl 


;> 


mm* 



[0021] Ci,[ various fcn ? o« 

independence shown ^n Table 1 or f^potSene rubber (BR01) raw material 

rubber constituent which makes blend rubber witn i ana ^ puiy , (SBR17 i 2 ) the criteria 
rubber, and makes emulsion-polymerization irt i^^^ZStotoble^tag ratio of coal. 

conductivity this was measured and rolling resistance was evaluated. 

Em^ 

Sof^^^ 

resist to the humid road surface *^**S S £* .measured" according to 
M company with water and <^ '^ U ^Son Sving used measured value of the example 
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testpiece,^^ 

n — ve index - The one where a 18 

smaller is desirable. A result is collectively shown in Table 2. 
[0023] 




[0024] As shown in Table . and 2 the rubber constitue nt ^P^:* * ^r"f It 
equirements for composition of tins invention hk heabo^e * combination, excel [ all ] 

and abrasion resist which have 1 of comparison) which 

—n, and are »o t inferior ,0 tins. 

p^h^ 

general treads which consists of an eim.U ,.on p S the example 2 of comparison 

0M-339), and considered this as the control fc ."™ 11 . ™ 6 , having used the solution 
s the thing of the same combination composite j» disttibutor-shaft-coupling 
poiymerizattans^n^^^^^ 

conversion by the TOR1ETOK1&H1 cmor ° s1 "^ small as 290,000 originates, and it is inferior 

nature are improved, that molecular weight (Mw is Q „„, „ {j nica bulking agent the 

in abrasion resistance. Moreover, even if. is filling ~ m ™n even if like the example 3 of 

iSnhe example with which tile example 4 <f^^^^^^l. 
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are not filled is shown In this case, although the greatest effect was acquired about improvement of 
SS-^^re and abrasion resistance, the improvement effect of wet-proof skid nature is not 
SfrSr3dSrablc The example 5 of comparison and the example 6 of comparison are examples 
atuUhe copo S^rubSr S carried out conversion by other conventional-type coupling agen s (a 
Sa^t^aS to tetrachloride). Like [ rubber / conversion / these ] the example 2 of comparison, 
S^riSS er&ct is accepted in wet-proof skid nature and rolling-resistance nature since 
SoA^^d^ribution (Mw/Mn) are as narrow as 1.4, processability is inferior and abrasion 
» Z ba 8 d in especially me latter. This can be considered to 2JP|^^ (BR^l P° 
being 500,000 or less independent rubber constituent, excluding a cis-PORIPUTA diene (BK ui). 

TFffect of the Invention] As above, in this invention, carry out distributor shaft coupling by the 

^/"fm^essabilS "Kood, and is excellent in wet-proof skid nature, rolling-resistance nature and 
abrasion "ce! and the rubber constituent for tire treads which moreover has conduct^ and does 
not have fear of radio-noise generating is obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Htrial Application] About a rubber-like polymer constituent in detail *"^J*"&A- 

Eo resistance at low febrility, when it is used for ■ tire-tread me. and it relates to the rubber-like _ 

polymer ^^oSem which brinp the tire tread which unites^ has good we. sbd resistance 

ability. 

SSption of the Prior Art] In recent years, also compared with before, improvement in various 

Sfg7cl?!o be called for, and the rubber material to which rolling resistance reduces mpg few 

1^tZmS££Z£ S -"need by die hysteresis loss of the tread a, the time 
of Sta and ^resistance improves by using a constituent with few hysterests losses. 
HltTTwrfoLmle of a tire, safeties, such as driving stability and a brake performance 
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JP.57-55912.A made benzophenones add a, a po^erchair _X * 

="^raS^rs 

silica - , -r •„ „o»h *c a rpinfnrcine filler and carbon black is used as a general 

[0007] It compares, when a silica is used as a febrility-proof or this was good, the 

nclination. Although the rolling-resistance f^^^^^^dL and there were troubles, 
hardness and tensile strength of a ^^^^P^C that Ibrasion resistance is inferior, 

etc. is proposed. —rfhrmanre of the rubber constituent for tire 

[0008] As a method of performing ^ ^ t0 jp >62 _ 

Uds which makes a silica a reinforcing ffler ^^^°l^ m0JIOIDe[ by making an organic 
50346,A After carrying out the P ol ^ zat I^ which uses the rubber 

lithium system compound into an initiator The ^^^^^^ 0 f specific structure was 
containing the specific polymer (**) which the alk °*^^^ is indicated that 

made to react, and was obtained in ^JB^S^m^^^^^S^ aforementioned 
intensity,^™ 

specific structure in JP,3-252433 A, ana a g lass ira v ^ the 

proof skid performance, and abrasion resistance is obtained • f ific lymer 

[0009] Moreover, me silica bulking ^^J^^^c^at^^ 
structure and a specific character is used for U.S. JP.5 ,11 7,4/v>, wet -proof skid 
tire which improves a rolling-resistance ^-"SSSCfwl However, also in 
performance by specifying the kneading condiuons ^of a ™"^f ™ P P me MMe ^ 

Pem(s) to be Solved by the invention) ^^^j^^^^^ 
constituent for tire treads which uses a silica bulking agent. 

[Ss for Solving the Problem] In order further 

Polymerization method which makes an initiator the* orga mc i hiu ^ ^ bt ion s 5 ( a ) 25 / 75 - 57/43 (c) 
Editions of (A) following (a) - ^^^^^^^^'^o of a combined 
glass transition temperature -50 - - 0-degree ^ ™ Jcrostructure of 50 / 23/77 - 50(b) butadiene 
styrene / joint butadiene ] [ the mole f ^^ 4 combination ] (1+4,100 degree C of ML 

portion, the amount of 2 combination / 1, and the amomn oi^ ^ ^ reinforcemen t nature 

^rS ! ^^^^Sfe»= ent nature si,ica fiUer 

o^> * — 



a 
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u uu^v c ?n 1 no weieht section (G) v ulcanizing a gent for the extender m l 

serene ^^''^^^^^^^^ amount of 2 combination / 1, and 
of 1 of the ^^Z^n^iimi^gU ratio ««™ « / joint butadiene 1 

the amount of 4 eombmation 25 / 75 - 57/43 th weigrn u '™ ™ Q0 ' d c Qt ^ 

$,1 STX^^^or ttTene poller rublr whose jta. — 

butadiene are 2 / 98 - ™ c) Lforcement nature carbon black for the raw material 
SV^i LIS SSnent Lture silica filler wh.e weigh, rafios .of the ^ combined 

organic limiTmTsystem compound an ™« , , jomt butadiene of this styrene-butadiene 

oi o/ tv,^ wpiaht runs short and the amount of combined styrenes exceed ^ /« ^ & 

^Although serene can also use 

chain gestalten, such as a ^^^^^J^ ^Zy block styrene with 
above-mentioned combined styrene / joint butadiene : wna, ao f constituenti and 

Z"S^ 1 1 1 and the amount of 2 combination exceed 57"/. and 1 and 
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the — of 4 combination become ^J^t^^^^^ *° 
temperature-performance ability of a constitue nt will ge ot27 , „ . 55,45, 

amount of 2 combination / 1 and the T^^^T^^T^ combination has the 
and the mole fraction «\£^^££^^£g£L* portion can use the thing of 

decreases along with a chain butadiene copolymer of this invention is used into 

and is obtained by copolymenzing styrene and a ^^ t ^^/^, mer and the butadiene to 
joint butadiene can be adjusted by the preparation ratio ^^^Jn^Tof^ butadiene portion, 
be used, in order to consMe, -as grange it become^ possible 

mvention is -50-10 degree ine glass u« y temperature of a styrene-butadiene 

extrapolation ^^yi^SS. of the joint format (cis- 
copolymer is decided by the '^f^^^^Z^^L^ if the wet skid resistance 
combination, transformer coupling, 1 , 2-comb inatio ») »fa butad'e ne d , ass 

ability of a tread compound has a low gtass t— temp at ^^^^ hmm abm 

S in o "ch holds the febrility-proof and intensity of a <^«?E^ *_K«>f 
Sen. probability ] to bring, the ranges f^^^™^^^ 

U ^ P* styrene butadiene <^y™^^^ S pecific 4 branching component is effe^vTWdTr 

the weieht of a stvrene-bu tadiene copolymer. mptfl-xvlene 
diErfSfeir^^rai^ the^nolecule used for obtaWAspa^" 3 " 0 " 8 ^ 
I copolymerize styrene and a butadiene and P^^^SLta in the desirable 

<™ei*c— 




v 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/11/03 



Page 5 of 16 




molecular weight distributions obtained by it car ' molecular wei ht (Mw) md nU mber 

[0027] The -lecular ruWr of this invention 

average molecular weight Q$&ijte™» *™ ^ butadiene copolymer rubber of this invention 

have the de ^^J^0^3^^^X^on of molecular weight distribution also 
^^^L^^ranxh^^Snents there is a ^onngu d M { 

^-^M^^^^^ ™ b u imod + al ° ne a " d iXTStl styrene butadiene 

^S'aSS^'^") - *» of considering as oi, extended rubber is a 
^ "e^lno be used, ^^~^X'^^^ * oi, 

organic lithium system ^^^^^T^^Ztil initiator is usable, and 
cobalt system polymenzation initiator, or a ne /*™™ ^7^P?L d is od and is desirable. [ of a 
especianytheprooessabi.^.mp— 

[0032] The range of the glass degrees C, and 

difficult for a glass transition temperature to <%^*%^S£5vZ^ effects of 
when a glass transition temperature ^^^f^J^ of A-2 component, 25-150 are 

Kin mis invention, A- .component and A-2 compone nt - ^^e »ge ™* wlnch^e ^ 
satisfied that it is the range those weights of whose are A 2 ^095 /„ on g ^ 
weight, and the weight ratios of the combined f^e^oint butadioie or tne 
witifwhich A-. — t and i^^^^^^J^, [ the amount of A-l 

=n,^ 

— wh ° ,e raw ma,erial 



http://www4.ipdlopo.gojp/cgi-biiy^^^ 



4/11/03 



Page 6 of 16 



carbon black using the 10 - 100 weight section. If improvement of a rolling-resistance performance has 
Sw^S'o^SLemcnt natoe silica filler under at 10 weight sections and the 100 weight 
^^^e^SdTocessAUity will get worse. Since the amount of reinforcement nature carbon 
SSS^t cTnSve ability of a compound in under 10 weight sections, if static elecmcity 
SedTa^obile cannot be grounded through a tire and the 100 weight sections are exceeded 
nrocls abi% wTget worse. When both total quantity exceeds the 150 weight sections preferably [ wet 
sktt driUty ] under at 60 weight sections, a rolling-resistance performance is inferior. 
m03 ThT^nount V, a reinforcement nature silica filler has [ the range of 10 - 60 ^"fl™*** 
anae of the 60 - 100 weight section ] the range desirable [ especially both total quantity ] of 20 - 80 
St LcLn in the use man to which the amount of reinforcement nature carbon black attaches greater 
nXanc 'to a rolling-resistance performance. Anything of a wet method silica, a dry-process s 1 ca 
X synthetic silicate system silica can be used for the reinforcement nature sihca filler used for the 
Stac^Sue* of ^invention. The high thing of the reinforcement effect is the smaH sihca of a 
narticle diameter and a granule child and quantity condensation type (a high surface area, high oil- 
Ite^n^e) thing ha. the good dispersibility to rubber, and is desirable especially in respect of 

^jS^^S^ black used for the rubber constituent of this invention, it is the 
S^SSSv the furnace method, and the carbon black whose DBF oil absorptron nitrogen 
StTon specific surface area is 50-200m2 g, and is 80-200ml / lOOg is desirable, things such .as : FEF, 
HAF IsM and a SAF class, can be used, and a high condensation type object is especially desirable. 

it is also possible to use fillers, such as clay, a calcium carbonate, and a magnesiuni / 
carbonTe Tf 'needed with a reinforcement nature silica filler and reinforcement nature carbon black V 
55^e^ ^n^ to make close a distributor-shaft-coupling operation (cross couphng operation) 
ffiSrc^nent nature silica bulking agent and raw material rubber^O^t—, 
combination of the organjcj^lane^^ Pf .»w matenal ^rubbe ]^ weigh p 

^ol^ThTr^bbemeToly^r constituent of this invention. Reinforcement nature will be spoueo, ii 
h fa^^fanSSc silage coupling agent has few distributor-shaft-coupling operation effects and 
exceeds 20 wekht sections under in the 0.1 weight section. The amount of an organic silane coupling 
age" has 5 o^rigot of the desirable range of the amount of a reinforcement nature silica 

SS^example of an organic silane coupling agent, a screw-[3-(triethoxy W>1W£^ 
1 ir Jl a e JrPw r? rtriethoxv siMVethyll-tetrapod sulfide, 3-mercapto propyl-tnmethoxy silane 3- 
* ^^^^mJaAJ.yl tetrasulfide, 3-triethoxy silyl propyl benzothrazole 
ffl^Ki are raised. As for an organic silane coupling jj^n 
sihca b\rlkine agent and raw material rubber, in this invention, it is desirable that knead by the 140-1 80- 
d^Si&^h™* and a reinforcement nature silica bulking agent and raw material 

rubber form sufficient combination. i a . ^„c+u,,Pnt_Qfthk_mvention 

* WJ^moiQl Next th- ™*™A* r n il for ruhber is use ** for the m bber4ikejMlamSLfi^^ 
Stouter 0039 ] ^Jg^g^^ —R ation is carried out per rubber-lSpo^erlOO weight section. It 

^ S3 I anZnt of a reinforcement nature silica filler and ^ff^T^. 

\1 Z7^d tfte W wei^h, sections are exceeded, febrility-proof will get worse. Especially the „ 
Z ft oVe extender oil Jrubber has the still more desirable range onO^SO^rghtjg^ m the frtf , 

use which thinks a rolling-resistance performance as important. 
4/ mLm Next rv^ canizing agent is mhher-like nokmsr constituent of this invention in the 

6/ n^^lT ^h^^lynicr l OoVeight section - iHright sections. 
t tvnical as a vulcanizing agent, in addition a sulfur content compound a peroxide, etc. are <W 
fl iSvlTS^geMvTItn vulcanizing agent and amount use oi^^^^^^m^ 
Otetel^ a guanidine system, and ajhiuram system, is carried out if needed^ 
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Furthermore, initial-complement use of a zinc white, stearifcacid, a ^^*on a*i^ ^ C 
antioxidant, and the processing aid is carried out for the purpose as a chemical for rubber ^ 
mn411 The rubber-like polymer constituent of this invention Raw material rubber, a reinforcement 
S si" !einlrcLent nature carbon black, An organic ^^^^^^ 
for rubber the chemical for rubber, etc. are kneaded at the temperature of 140-180 degrees C using an 
t emaf mke etc ^ performance is demonstrated in the state where it became the vulcanized-rubber 
compound wWch furJrmore blended a vulcanizing agent, vulcanization accelerators, etc such as 
sulfur!using the internal mixer or the roll mill, and was vulcanized at the temperature of 140-1 80 
Hearees C after fabrication, and it is used for a tire tread. 

ESI rubber-like polymer of this invention is used suitable for the tire-ttead compound 
which is he gestalt of the vulcanized-rubber compound containing a reinforcement naure silica filler 
a^ktaS natute carbon black, and makes typical a highly efficient tire and a 1 season tire, it is 
^loteuTler tire uses, a rubber vibration insulator, a belt, an industrial use article, footwear, etc. 
taking advantage of the feature. 

[Example] Hereafter, although an example and the example of comparison explain this invention 

^r^rptplv thp<;e do not limit the range of this invention. 

0044 The "om^lc SBR of reference : By 1 01. of content volume, have an entrance at 
he pars basflaris ossis occipitalis, and it has an outlet on a head. It is connected with a two-set serial, 
uOTZL *e autoclave which attached the agitator and the jacket. Aj^l^ns^ 
from the 1 st set of a reactor pars basilaris ossis occipitalis, a butadiene A partjyj j ) V, s t yre ne ^ h fi , 
t > tetZemy ^^ethylenediamine was supplied by part for 0.024g/as 120g a part for /and a polai : substance ,n- 
>SnyllnS ^ was continuously supplied for 10.5g a part for /and a cyclohexane the speed for 0.0102g/as 

I y^Stia^resp'ectively, and - in a reactor was held at 97 degrees C a reactor head - a 
? 1 nolymer solution - continuous - extracting - the 2nd set of reactors - having supplied . The 
■ of the 2nd set of reactors was kept at 95 degrees C, 0.3Eq [ per one mol of activity 

L pS^ycidyl ether -1 and 3-screw aminomethyl cyclohexane were added continuously, and 

lS K^ddtag an antioxidant continuously in this polymer solution, and is made into the purpo e 
wlrobtained Furthermore, in this polymer solution, 37.5 weight sections addition of the aroma tic o 1 
^apan Energy make X-140) was carried out per polymer 100 weight section, and oil extended rubber 

^/Sl^A^ the amount of joint butadienes a sample 135% 65% [the amount of 
combmed sty nT] The microstructure of the butadiene portion for which it calculated and asked 
according to the Hampton method from the measurement result using the infrared spectrophotometer 1 
and the amount of 2 combination are [ cis-/ 33% and ]. -A transformer -1 and the amount of 4 
tS?8%39%/ 1 and the amount of 4 combination 145 and a glass transition temperature 
Cnev^scosi^ i+4 00 degree C of ML(s)) -33 degrees C, The molecular weight distribution by the . 
^SS l ^p : Shfmadzu LC- 5 A, column:HSG- 40, 50, 60 1 each a detector : RI) which ^ 

motoutaeigh^ F 7* 

oSS^^in Table 1 and a butadiene portion, the amount ^!^^^ 
viscoX the amount of branched polymers, and a glass transition temperature differ by the method 
s^Si haX obtained the sample 1 was adjusted. In addition, samples 11-15 are samples for 
^S^S^, the styrene butadiene copolymer rubber and the polybutadiene rubber of 
marketina shown in Table 1 -2 centering on a thing were also used as a sample 

fSS&lnatysis value of the above sample is shown in Table 1-1. In addition, analysis of a sample 
was performed by the method shown below. 




•//www4.ipdl,jpo.go,jp/cgi-bin/tran_web_cgi_eije 



4/11/03 



Page 8 of 16 



\) The amount of combined styrenes and the amount sample of joint butadienes were used as the 
chloroform solution, the amount of combined styrenes [S] (wt%) was measured ^f 8 "^^ 
UV254nm by the phenyl group of styrene, and the amount of joint butadienes (wt%) was calculated by 

^TTteSSJiSttS^'sainple of a butadiene portion was used as the carbon-disulfide solution, the 
infrared spectrum was measured in 600-1000cm-l using the solution cell, and the microstore of a 
butadiene portion was searched for according to the formula of the method of Hampton from the 

SSSj^a^^tion temperature DSC and measure by part for 10 degrees-C/of programming 
rates. Extrapolation start temperature (On setpoint) was set to Tg 

4) The GPC measurement curve of the sample before the amount branching reaction of branched 
polymers and the branched sample was measured (the measurement conditions of GPC are the same as 
the above-mentioned determination of molecular weight), and the amount of branched polymers was 
calculated from both configuration. . 
r00501 The rubber compound was obtained by the following kneading method using the combination 
shown in Table 2 by making into raw material rubber the sample shown in one to examples 1-10 and 

[O^hlS 

filler (a si i a and carbon black), a silane coupling agent, aroma tic oil, a zinc white and stearin acid are 
kneaded (m xing-time 6 minutes, the highest attainment temperature of 170 degrees C) In addition, the 
Snation which contains a silica as a filler kneaded again the compound obtained above after cooling 
to the room temperature (mixing-time 5 minutes, the highest attainment temperature of 170 degrees C). 
I"dant, sulfur, and a vuf canization accelerator are kneaded with the open .oH set as 80 § degrees 
C after cooling This was cast, it vulcanized with the vulcanizing press for [ 160 degrees-C ] 25 minutes, 
and the performance of physical properties which shows the following tire performance^ -as — d. 
[0052] 1) Compound Mooney viscosity : use a Mooney viscometer and measure at 100 degrees L 
Forge-fire probability good 2 mill contraction with a small value: Use the 6 inches roll ^ set asSO 
degrees C A roll gap i/sft to 0.2mm and judged with the shrinkage characteristics of the sheet which 
cJried out sheeting. An object with less contraction is better. O Display in four stages of 0**^ O is 
231* a ? best x if the worst and it is contraction large 3 hardness: JIS. K6301 It measured with the JIS- 
A hardness meter. _ 

4) Tensile strength : JIS It measures by the tension test method of K6301 . 

5) Impact resilience : JIS The impact resilience of K6301 is measured at 70 degrees C. The mpg 
oerformance of the one where a number is larger is good. 

fo0531 6) Febrility-proof : use a good rich flexometer. Difference deltaT of rotational frequency 
SSiS of strokes 8 the load of 55pound, the start temperature of 50 degrees C, and the 
temperature of 20 minutes after and start temperature is measured 

7) Wet skid resistance ability : use a viscoelasticity spectrometer (made in the Iwamoto fact^y), and 
compute from the value of Tandelta measured on 10Hz, 0 degree C, and the conditions of **1% of 
****** A p er f orm ance i s so good that a value is large. 

T00541 8) Abrasion resistance : measure using a pico abrasion tester. It is wear-resistant good, so that a 
value is large The measurement result of a performance is shown in Table 3. Moreover, wet skid 
S^iity and wear-resistant balance are shown for the balance of wet skid resistance ability and 

S X — S^Siecific silica content using the styrene b-^c^ 
Ke limited by this invention of an example 1 - an example 10 shows good probability, impact 
resilience febrility-proof, grip performance, and abrasion resistance. On the other hand, impact 
e ence febrility-proof and abrasion resistance are inferior in the constituent of me examples 1 , 2 and 
3 of comparison of comb nation of only carbon black. Moreover, the constituent of the example 9 of 
LmpaTon which used the sample 1 1 - the sample 15, and emulsion polymerization SBR of polymer 
structure from which it separates from the range of limitation of this invention of the example 4 of 
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comparison - the example 8 of comparison, and the example 10 of comparison has the performance item 
which is not enough, and is not desirable. . 
S ^e rubber 1 ke polymer shown in Table 1-2 as a component (A-2) was used, using the samples 
3 6 anS 10 of the specific styrene butadiene copolymer rubber of 1 1 to examples 1 1-21 and example 
of comparison 15 this invention as a component (A-l), it considered as the rubber constituent like the 
example 1 by the combination shown in Table 4, and the performance was ; measured. Wet skid 
resistance ability and wear-resistant balance are shown for the result in Table 4 at tomgl . Within the 
limits of the kind of the component (A-l) limited by this invention and component (A-2), and a 
composition ratio, as shown in Table 4, the balance of abrasion resistance and wet skid resistance ability 

ra057|T^Stoent was obtained like the example 1 using the sample 1 of the specific styrene 
butadiene copolymer rubber of 16 to examples 22-24 and example of comparison 18 this invention by 
combinationwhich is [ loadings / carbon black / the silica loadings sh own in Table 2^ *toe^ 
result is shown in Table 5. It is shown in Table 5. The constituent of a good ** ratio within the limits 
shows good processability, impact resilience, febrility-proof, grip performance, and abrasion resistance 
with the silica loadings and carbon black loadings which are limited by this invention. 



[0058] 
[Table 1] 
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[Effect of the Invention] By using the styrene-butadiene copolymer rubber of the specific structure of 
this invention by the specific combination containing a reinforcement nature silica filler and 
reinforcement nature carbon black, processability, a rolling-resistance performance, a grip performance, 
and the wear-resistant good rubber constituent for tire treads are offered. This rubber constituent for tires 
is useful as a material of the automobile tire which needs a rolling-resistance performance. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 




[Detailed Description of the Invention] 

nndustrial Application] this invention relates to the rubber constituent for tire treads which raised the 
nlace or^ the snow of the pneumatic tire suitable for a run of a place on the snow or a feezing road 
KSSSJ • ^"portion, and the road surface retention span m a freezmg road surface. 

Eiotion of the Prior Art] In order to run a snow-and-ice road surface, the studless tire has spread 
ns ^Rl^ to n*de to generate dust pollution. In connection with it, the automobile accidents 
wh ch a freeze Sd surface appears and consider a slip as a cause occur frequently it has social- 
^em^a^udlcJL which raised the braking nature in Hikami is called for strongly on the 

Kin SSen the method and the drainage effect which add the matter (a mineral an 
[0003 in _ ord , f di • the method and the ice road surface which attain 
^^^^^^^ rationalization of rubber, such as a method and a 
vu »?mean8 for raising, the braking nature, i.e., the road surface retention span, in a 
InowTd ice 8 road surface of a studless tire, the method of carrying out minute foaming etc. combines, 

^l^dfiolybutadiene rubber is used for the rubber for studless tires, although the Hikami 
said that the military requirement is satisfied enough. 

Klem(s) to be Solved by the Invention] Now, improvement in the performance in which that to 
whTch ^ X studless tL raised further the braking performance in a snow-and-ice road surface is 
Jc^dS^^ add-on, also included the retention span in rolling-resistance nature, processabi hty, 
tZ^ro!sZc e is needed. However, the rubber constituent which fills these enough is not 
obtained yet. 

K?? 06] f c^Knnrr fh P Prnhleml As a result of repeating examination to meet the request, by using it 
specific polymer structure as raw material rubber, this invention persons are epoch-makingly excellent 
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in low-temperature-performance ability, and complete this invention which consists of a working 
characteristic, low rolling-resistance nature, and a rubber constituent for tires that raised the retention 
span in a humid road surface. 

[0007] The amount of vinyls of the butadiene section this invention three to 9% of the weight Namely, 
18 - 29%, [ (A) styrene content ] Distributor shaft coupling is carried out by the coupling agent of three 
or more functionality, and the Mooney viscosity before distributor shaft coupling (ML1+4;(100 degrees 
C) I) is [ the Mooney viscosity after 10-30, and distributor shaft coupling (ML1+4;(100 degrees C) C) ] 
30-80. The ratios (C/I) of the Mooney viscosity before and behind distributor shaft coupling are 1.5-5. 
As opposed to the raw material rubber 100 weight section which a molecular-weight-distribution pattern 
becomes from monochrome modal styrene-butadiene random-copolymer 10-90 weight sections, and 
(B) natural rubber 90-10 weight sections The rubber constituent for studless tire treads, [0008] which 
are characterized by carrying out 5-50 weight section addition combination of 10 - 80 weight section and 
the softener for carbon black The amount of vinyls of the butadiene section three to 9% of the weight 
And 18 - 29%, [ (A) styrene content ] Distributor shaft coupling is carried out by the coupling agent of 
three or more functionality, and the Mooney viscosity before distributor shaft coupling ( ML1+4;(100 
degrees C) I) is [ the Mooney viscosity after 10-30, and distributor shaft coupling (ML1+4;(100 degrees 
C) C) ] 30-80, The ratios (C/I) of the Mooney viscosity before and behind distributor shaft coupling are 
1.5-5. As opposed to the raw material rubber 100 weight section which a molecular-weight-distribution 
pattern becomes from monochrome modal styrene-butadiene random-copolymer 10-90 weight 
sections, and (B) natural rubber 90-10 weight sections, and (C) butadiene rubber 1 - 50 weight sections 
It is related with the rubber constituent for studless tire treads characterized by carrying out 5-50 weight 
section addition combination of 10 - 80 weight section and the softener for carbon black. 
[0009] The styrene-butadiene random copolymer which constitutes this invention is explained in detail 
below. A styrene content is [ 3 - 9 % of the weight and a butadiene content ] 97 - 91 % of the weight, 
especially preferably, a styrene content is 5 - 9 % of the weight, and the butadiene content of a styrene- 
butadiene random copolymer is 95 - 91 % of the weight. Since intensity when a styrene content 
considers as this invention constituent at less than 3 % of the weight falls, Tg will go up and a low- 
temperature property will fall if 9 % of the weight is exceeded, it is not desirable. Moreover, styrene 
needs to be carrying out the polymerization in the state of the random chain into the chain of a 
copolymer, styrene -- a block - or since the impact resilience and low-temperature property of a 
constituent will fall if the polymerization is carried out to the block for the part, it is not desirable 
[0010] In the joint format of the butadiene section, it is [ cis-]. -1 and 4 combination (cis-combination), a 
transformer -1 and four combination (transformer coupling), and 1 and 2 combination (vinyl 
combination) exist. The amount of vinyls is defined as the content of the vinyl combination to the total 
quantity of cis-combination, transformer coupling, and vinyl combination. The amount of vinyls of the 
butadiene portion in the styrene-butadiene copolymer which constitutes this invention is restricted to 18 
- 29%. If the amount of vinyls exceeds 29%, Tg of a styrene-butadiene copolymer will become high, the 
degree of hardness in the low temperature of this invention constituent will rise, and the Hikami 
performance will fall at less than 18%. Being distributed uniformly is desirable although vinyl 
combination of a butadiene portion may increase or decrease along with a chain even if it exists 
uniformly in a chain. 

[001 1] Moreover, the styrene-butadiene random copolymer which constitutes this invention Distributor 
shaft coupling of the styrene-butadiene random copolymer which has an activity end is carried out by 
the coupling agent of three or more functionality. The Mooney viscosity before distributor shaft 
coupling (ML1+4;(100 degrees C) I) is [ the Mooney viscosity after 10-30, and distributor shaft 
coupling (ML1+4;(100 degrees C) C) ] 30-80. the ratio (C/I) of the Mooney viscosity before and behind 
distributor shaft coupling - 1 .5-5 - it is ~ a molecular-weight-distribution pattern - monochrome - a 
modal thing is required 

[0012] It is required to have the branching structure which carried out distributor shaft coupling by the 
coupling agent of three or more organic functions in order to acquire the low-temperature-performance 
ability and the processability of a rubber constituent of this invention. The styrene-butadiene random 
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copolymer obtained by the coupling agent of two organic functions is not are easy to carry out a cold 
flow and inferior to physical properties, and desirable. Furthermore, since the efficiency of elevation of 
polymer solution viscosity to a coupling reaction will become bad if the amount of the coupling agent 
used increases from the need that Mooney viscosity ML 1+4 (100 degrees C) before distributor shaft 
coupling makes the rate of distributor shaft coupling high less than by ten and 30 is exceeded preferably 
economically, it is not desirable. . 
[0013] If sufficient intensity cannot be discovered but 80 is exceeded when Mooney viscosity ML .1+4 
(100 degrees C) after distributor shaft coupling is used as a constituent less than by 30, processabihty 
will decrease and industrial use will become difficult. It is small, and the effect of distributor shaft 
coupling needs to raise coupling-reaction efficiency for the thing exceeding 5 considerably, and the ratio 
(C/I) of the Mooney viscosity before and behind distributor shaft coupling does not have it at less than 
1 5 [ industrially desirable ] If the molecular-weight-distribution pattern measured by GPC does not 
come out modally [ monochrome ], the outstanding low-temperature-performance ability is not obtained. 

[001 4] As long as the styrene-butadiene random copolymer which constitutes this invention is a 
copolymer applicable to the above-mentioned specific structure, the manufacture method may be what 
thing The typical manufacture method of obtaining these copolymers is shown below. 
[0015] A styrene-butadiene random copolymer is set in inert solvents, such as a hexane, a cyclohexane, 
and benzene. The need is accepted using an organic lithium or other alkali metal compounds such as n- 
butyl lithium, as a polymerization catalyst, as a co-catalyst component As a compound which adjusts the 
amount of vinyl combination if needed further using the organic compound which makes organic acid 
chloride such as alkoxides, such as potassium butoxide, a dodecylbenzenesulfomc-acid salt, and a 
sodium stearate, the example of representation It is obtained by copolymenzing the butadiene and 
styrene of a monomer by the predetermined ratio using polar organic compounds, such as the ether, a 
polyether, a tertiary amine, polyamine, a thioether, and hexamethylphosphortriamide. The amount of 
vinyl combination is controllable by the addition and polymerization temperature of the aforementioned 
polar organic compound. Moreover, in the aforementioned polymerization method, various compounds, 
such as acetylene, 1 , 2-butadiene, a fluorene, a primary amine, and a secondary amine, can also be used 
as a molecular weight modifier. . . . 

[00161 Next, distributor shaft coupling of the copolymer chain which has the activity end obtained above 
above is carried out, and the styrene butadiene copolymer which constitutes this invention is obtained. 
As a coupling agent, the polyfunction^ compound of three or more organic functions of the poly epoxy 
compounds, such as halogenated compounds, such as a silicon tetrachloride, methyl 3 silicon chloride, 
ethyl 3 silicon chloride, butyl 3 silicon chloride, a tin tetrachloride, methyl 3 tin chloride, ethyl 3 tin 
chloride and butyl 3 tin chloride, tetraglycidyl ether -1, 3-screw aminomethyl cyclohexane, tetraglycidyl 
ether -1 3-screw amino diphenylmethane, epoxidation soybean oil, and a liquefied epoxidation 
polybutadiene, is mentioned. The copolymer of the letter of branching or a radial is obtained by the 

coupling reaction. , 
[0017] Moreover, it is possible to use together the activity end of a polymer and the functional-group 
content compound (modifier) which reacts with a coupling agent, and to also make it react to a polymer 
end Specifically, modifiers, such as a a little salt-ized tin compound, a carbonyl compound, an amino- 
group content benzophenone compound, an isocyanate compound, and a phosphate compound, are used. 
It is a a little salt-ized tin compound preferably and they are triphenyl a little salt-ized tin, trimethyl a 
little salt-ized tin, tributyl a little salt-ized tin, etc. 

[00 1 81 Both a batch process continual processes and those combination can be used tor the 
Polymerization process which obtains the above-mentioned polymer. Moreover, if the copolymer ot the 
above-mentioned specific structure is obtained even if based on the method or emulsion-polymerization 
method which uses the Ziegler type catalyst which consists of organic compounds, such as other 
polymerization methods except using a lithium catalyst, for example, nickel, cobalt, and titanium, and 
organic-metal components, such as a lithium, magnesium, and aluminum, any polymerization method ot 
a copolymer is usable. 
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[0019] It is a means indispensable to the purpose which raises a low-temperature property, abrasion 
resistance, and processability to blend and use the sty rene -butadiene random copolymer and natural 
rubber which were mentioned above for the raw material rubber which constitutes the constituent of this 
invention. Styrene-butadiene random copolymers are [ 10 - 90 weight section and the natural rubber of a 
blend ratio ] 90 - 10 weight sections. Since processability will fall if a styrene-butadiene random 
copolymer cannot discover a road surface retention span, the low-temperature-performance ability, i.e., 
the freezing road surface, which is the feature of this invention constituent under in 10 weight sections, 
but 90 weight sections are exceeded, it is not desirable. Preferably, a styrene-butadiene random 
copolymer is 30 - 80 weight section, and natural rubber is 70 - 20 weight section. 
[0020] Furthermore, it is also possible to blend and use the styrene-butadiene random copolymer, natural 
natural rubber, and butadiene rubber which were mentioned above for the raw material rubber which 
constitutes the constituent of this invention. The elastic modulus in low temperature can be lowered by 
blending butadiene rubber. For a styrene-butadiene random copolymer, 10-90 weight section and 
natural rubber are [ 90 - 10 weight section and the butadiene rubber of a blend ratio ] 1 - 50 weight 
sections. Since tandelta near [ which is the feature of this invention ] -30 degree C will decrease and 
low-temperature-performance ability will fall if the amount of blends of butadiene rubber exceeds 50 
weight sections, it is not desirable. If it is the object usually used, the butadiene rubber which constitutes 
this invention may especially be what kind of object, and will not be limited. 

[0021] The carbon black which constitutes this invention will not be limited especially if generally used 
for a tire use. As a concrete form, the furnace black of SAF, ISAF, and HAF and FEF etc. can be used. 
The small carbon black of a particle is desirable in physical properties, and the dispersibility to rubber is 
also good and that of a granule child and quantity condensation type (a high surface area and quantity 
oil-absorption nature) thing is still more desirable especially in respect of physical properties and 
processability. 

[0022] The amount of carbon black is 10 - 80 weight section need to the raw material rubber 100 weight 
section. It is 50 - 75 weight section preferably. If 80 weight sections are exceeded, since a degree of 
hardness will become high, elongation will also decrease, a good rubber property will be lost, and 
reinforcement effect sufficient in under 10 weight sections will not be acquired but intensity will fall, it 
is not desirable. 

[0023] The initial complement of the softener which constitutes the constituent of this invention is 5 - 50 
weight section to the raw material rubber 100 weight section. Since a long-term hardness change 
becomes remarkable and low-temperature-performance ability stops being discovered with time when 
50 weight sections are exceeded, preferably, under in 5 weight sections, processability falls, kneading of 
rubber, carbon black, etc. becomes very difficult, and a uniform constituent is no longer obtained. A 
paraffin series process oil, a naphthene process oil, and a aromatic-series (tic [ an aroma ]) system 
process oil are used for a softener. 

[0024] As a vulcanizing agent of the constituent of this invention, sulfur, a sulfur-chloride compound, an 
organosulfiir compound, etc. can be used. The initial complement of a vulcanizing agent is 0.1 - 10 
weight section to the raw material rubber 100 weight section. If below the 0.1 weight section and 10 
weight sections are exceeded, good rubber elasticity will not be discovered. In addition, it is also 
possible to use together a vulcanization accelerator and a cross linking agent. As a vulcanization 
accelerator, compounds, such as a GUAJININ system, an aldehyde-amine system, an aldehyde- 
ammonia system, a thiazole system, a sulfenamide system, a thiourea system, a thiuram system, a dithio 
carbamate system, and a xanthate system, can be used. As a cross linking agent, an oxime compound 
besides radical generating agents, such as an organic peroxide compound and an azo compound, a 
nitroso compound, and a polyamine compound can be used. 

[0025] Moreover, it is also possible to add a reinforcing agent, a bulking agent, a vulcanization assistant, 
a coloring agent, a flame retarder, lubricant, a foaming agent, a plasticizer, processing aid, an 
antioxidant, an antioxidant, a scorch retarder, an ultraviolet-rays inhibitor, an antistatic agent, a coloring 
inhibitor, an adhesion promoter, other compounding agents, etc. if needed. 

[0026] As an additive for a snow-and-ice road surface scratching and making an effect discover, it is 
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also possible to add a metal, sand, a mineral, glass, a glass fiber, an animal fiber, vegetable fiber, the 
vegetable matter, etc. 

[0027] As a reinforcing agent of others which are added if needed, organic reinforcing agents, such as 
inorganic reinforcing agents, such as a silica and an activation calcium carbonate, and high styrene resin, 
phenol-formaldehyde resin, are used, and these inorganic or organic reinforcing agents are used below in 
80 weight sections to the raw material rubber 100 weight section. Moreover, in order to combine these 
reinforcing agents and raw material rubber, it can also be used combining adhesion promoters (coupling 
agent), such as a silane system compound. As a bulking agent, a calcium carbonate, clay, talc, an 
aluminum hydroxide, a zeolite, the diatom earth, an aluminum sulfate, a barium sulfate, etc. can be used. 

[0028] As an antioxidant or an antioxidant, amine derivatives, such as a diphenylamine system and a p- 
phenylene diamine system, a quinoline derivative, a hydroquinone derivative, monochrome phenols, 
diphenols, thio bisphenols, hindered phenols, and phosphorous acid ester can be used, per raw material 
rubber 100 weight section, 0.001-10 weight section addition is carried out, and these can also use two or 
more sorts together. A well-known thing can be used for the rubber combination chemical of an 
ultraviolet-rays inhibitor, lubricant, a foaming agent, a foaming assistant, a flame retarder, an antistatic 
agent, a coloring inhibitor, and others according to the purpose of use. 

[0029] The rubber constituent of this invention is vulcanized, after mixing raw material rubber and 
various compounding agents and fabricating subsequently to the target configuration with the various 
mixed equipments generally used for mixture of a rubber constituent, for example, an open roll, a 
Banbury mixer, a kneader extruder, etc. Taking advantage of the feature, the rubber constituent of this 
invention is suitable for a studless tire, and more specifically fits the tread section of a studless tire, the 
cap tread section, and the under-tread section. 
[0030] 

[Example] Hereafter, although an example and the example of comparison explain this invention 
concretely, these do not limit the range of this invention. 

[0031] The process of an example of reference 1 styrene-butadiene random copolymer (S-l) : With [ of 
101. of content volume ] an agitator, Connect with a two-set serial by using an autoclave with a jacket as 
a reactor, and a metering pump is used from the 1st set of a reactor pars basilaris ossis occipitalis. A part 
for 1 .5gl, and n-hexane for 28.5g a part for /and styrene A part for 120g/, [ a butadiene ] The 
tetramethylethylenediamine was supplied by part for O.Olg/as a polar substance (vinylation agent), n- 
butyl lithium was continuously supplied the speed for 0.012g/as a catalyst, respectively, and ** in a 
reactor was held at 100 degrees C. From the curing-units head, the polymer solution was extracted 
continuously and the 2nd set of reactors was supplied. It added continuously to the 2nd set of reactors, 
and the coupling reaction of the 0.5Eq [ per one mol of activity polymers ] silicon tetrachloride was 
carried out to them. 0.5 section addition of the 2 and 6-G tert-butylhydroxytoluene was carried out per 
polymer 100 section as an antioxidant at the obtained styrene-butadiene copolymer, and the solvent was 
removed. The analysis value of the obtained copolymer S-l is shown in Table 1 . 
[0032] The process of a styrene-butadiene random copolymer (S-2-4, R-l-4): The styrene-butadiene 
copolymer was obtained on the same conditions as S- 1 except changing the addition, using a 
tetramethylenediamine as the addition of a styrene monomer, and a vinylation agent. The analysis value 
of the obtained copolymer is shown in Table 1 . 

[0033] The process of a styrene-butadiene random copolymer (S-5-7, R-5-6): The styrene-butadiene 
copolymer was obtained on the same conditions as S-2 except having used a tin tetrachloride (S-5), ethyl 
3 silicon chloride (S-6), tetraglycidyl ether -1, and 3-screw aminomethyl cyclohexane (S-7) as a 
coupling agent. The analysis value of the obtained copolymer is shown in Table 1 . 
[0034] The process of a styrene-butadiene random copolymer (R-7-9): R-7 lowered the addition of a 
coupling agent, and decreased the ratio of Mooney viscosity ML 1+4 (100 degrees C) before and behind 
distributor shaft coupling. R-8 obtained the copolymer with a bimodal molecular-weight-distnbution 
pattern with a blend. R-9 used emulsion-polymerization SBR#1502 (Japan Synthetic Rubber Co., Ltd. 
make) of marketing as it was. The analysis value of a copolymer is shown in Table 1 . 
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[0035] The styrene content of a copolymer, the amount of vinyls of a butadiene portion, Mooney 
viscosity, and the molecular-weight-distribution pattern were measured by the method shown below. 

1) The microstructure styrene-butadiene copolymer of a styrene content and a butadiene portion was 
dissolved in the carbon disulfide, with the infrared spectrophotometer, the infrared absorption spectrum 
was measured and SHISU of a styrene content and the butadiene section, the transformer, and the 
amount of combination of a vinyl were calculated by the Hampton method. 

2) Mooney viscosity ML 1+4 (100 degrees C) 

The L type rotor was used and Mooney viscosity was measured at 100 degrees C. 

3) The molecular-weight-distribution pattern sample was used as the THF solution, and the 
chromatogram was measured in GPC (pump : LC[ by Shimadzu Corp. ]- 5A, a column : polystyrene gel 
HSG- 40, 50, 60 1 each, a detector : differential refractometer). The molecular- weight-distribution 
pattern was determined from the configuration of a chromatogram. 

[0036] It kneaded by the combination and the kneading method of showing below the styrene-butadiene 
random copolymer (S-l) manufactured in the example 1 of example 1 reference, and vulcanization 
fabrication was carried out for 20 minutes, and 160 degrees C of various physical properties were 
measured. About this result, it is ** to Table 2. 
[0037] [Combination] 

A styrene-butadiene copolymer 50 weight sections natural rubber 50 weight sections carbon black *1 45 
weight sections aroma oil 5 weight sections zinc white 5 weight sections stearin acid 2 weight section 
antioxidant (810NA) *2 1 weight section (vulcanization-accelerator CZ) *3 1 weight section sulfur 1.7 
weight section *1N339 : SHISUTO KH nitrogen adsorption specific surface area of 93m by Tokai 
Carbon Co., Ltd. 2 / g, DBP oil absorption 1 19ml/100g*2 N-isopropyl-N'-phenyl-p-phenylene diamine 
Ouchi Shinko Chemical - NOKURAKKU 810made from Industry-NA*3 N-cyclohexyl ~ 
NOKURAKKU CZ made from -2-benzo thiazyl Sulfenamide Ouchi Shinko Chemical Industry [0038] 
The [kneading method] Carbon black, aroma oil, a zinc white, stearin acid, and the antioxidant were 
kneaded to the styrene-butadiene copolymer in the Banbury mixer (capacity of 1.71., temperature of 160 
degrees C). Sulfur and the vulcanization accelerator were kneaded with an open roll (10 inches, 80 
degrees C). 

[Vulcanization molding] The constituent was put into metal mold, with a 160-degree C press, 
pressurization heating was carried out for 20 minutes, and vulcanization molding was carried out. 
[0039] Each performance of the vulcanizate shown in Table 2 was measured as follows. 

1) Hardness : JIS-K -6301 It is based on an JIS-A hardness tester. 

2) Tensile strength, elongation-after-fracture:JIS-K -6301 It is based on a tension test method. 

3) Impact resilience : in 70-degree-C oven, after the 1-hour preheating, the RYUPUKE method by JIS-K 
-6301 and the sample were taken out quickly, and were measured. Impact resilience serves as an index 
with which rolling resistance is expressed and fuel-efficiency is expressed. It excels in fuel-efficiency, 
so that a numeric value is large. 

[0040] 4) Wet skid resistance : use the portable skid circuit tester of Stanley London, use Safety Walk 
(three em company make) as a road surface, and it is ASTM. It measured according to the method of 
E303-83. It is the index of the grip property in the wet road surface, and it is so desirable that a numeric 
value is large. 

5) Compound Mooney viscosity : it measured at 100 degrees C using the L type rotor. If a numeric value 
value exceeds 80, it will be hard coming to process it, and will be hard coming to also treat that too 
small. 

[0041] 6) Abrasion resistance : ASTM According to D2228-83, it measured using the pico abrasion 
tester. A result is expressed with a relative value, and it is so good that a numeric value is large. [ of 
abrasion resistance ] 

7) Viscoelastic property : storage-modulus E', loss-modulus E", and tandelta were measured on the 
frequency of 10Hz by the viscoelasticity spectrometer (made in the Iwamoto factory). Low-temperature- 
performance ability had small E' in -30 degrees C, and tandelta evaluated it noting that the large 
direction was the performance which raises the braking nature in Hikami. 
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[0042] Except having used the styrene-butadiene random copolymer (S-2-7, R-l-9) manufactured in 

examples 2-7, the example 1 of comparison - the example 1 of 8 reference, after obtaining a rubber 

constituent on the same conditions as an example 1, various physical properties were measured. A result 

is shown in Table 2. Low-temperature-performance ability was summarized to drawin g 1 . 

[0043] The rubber constituent was obtained by the same combination as an example 1 except having 

used the raw material rubber composition shown in Table 3 using the styrene-butadiene random 

copolymer (S-2) manufactured in examples 8-10, the example 1 1 of comparison - the example 1 of 13 

reference. These physical-properties results are shown in Table 4. Low-temperature-performance ability 

was summarized to drawing 2 . 

[0044] 

[Table 1] 
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[Table 2] 
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[0046] 
[Table 3] 
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[Table 4] 



http://ww4ipdl,jpo.go,jp/cgi-bin/tran_web_cgi_ejje 



4/11/03 



Page 9 of 9 



S 4 





ffi 

(J I s 
2StJ 


— A; 
-301C 


(MP a) 


E' xlO" 8 
d y n/ cm 2 
-30*€ 


t a n 6 
-30t 


'J * y>r 

W. ?C 5T ft 

7 0<C (JO 


OX-y b 

IS tni 


£ & » 
ML1 +4 

aura 




52 


75 


28. 1 


4. 5 


0. 3 5 


67 


52 


56 


nam 8 


62 


73 


2 7. 0 


3. 5 


0. 3 6 


68 


51 


61 


2 


62 


73 


2 6. 5 


2. 5 


0. 3 6 


69 


50 


65 


9 


62 


72 


25.. 3 


2. 0 


0. 3 6 


70 


50 


67 




62 


71 


24. 0 


2. 0 


0. 3 6 


71 


50 


75 




62 


71 


27. 5 


1. 5 


0, 3 3 


71 


49 


68 




60 


71 


25. 1 


2. 4 


0. 2 5 


71 


48 


70 


' 13 


61 


71 


25. 7 


2. 5 


0. 2 5 


68 


48 


66 



[0048] 

[Effect of the Invention] By using the constituent which consists of the styrene-butadiene random 
copolymer of this invention, natural rubber, carbon black, and a softener, it excels in a low-temperature 
property and processability extremely, and low rolling-resistance nature and the rubber constituent for 
tire treads also with the good retention span in a humid road surface are obtained. This rubber 
constituent is useful as a material of the studless tire which needs the Hikami performance. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

2fe 

DETAILED DESCRIPTION _ 

[Detailed Description of the Invention] 

[0001] , . ., , .. 

[The technical field to which invention belongs] this invention relates to an acrylonitrile-butadiene 
rubber constituent. It is related with the acrylonitrile-butadiene rubber constituent which does not 
contain a sulfur component at all and which can be vulcanized in more detail. 

[0002] . +u 

[Means for Solving the Problem] According to this invention, the rubber constituent which blends the 
compound containing two or more epoxy groups, (b) (c) Chisso, or phosphorus compounds, and is 
characterized by the bird clapper and which can be vulcanized is offered to the rubber 100 weight 
section which consists of (a) acrylonitrile-butadiene rubber 0 - the 95 weight sections, and acrylonitrile- 
butadiene rubber 100 with a carboxyl group - 5 weight sections in this way. 

[Problem(s) to be Solved by the Invention] As a result of inquiring wholeheartedly, when vulcanizing 
acrylonitrile-butadiene rubber with a carboxyl group by the epoxy compound, this invention person etc. 
finds out the rubber constituent and bird clapper which were excellent in the oil resistance which does 
not contain a sulfur component at all, and came to complete this invention based on this knowledge. 

[Description of the Prior Art] Acrylonitrile-butadiene rubber is rubber which was excellent in thermal 
resistance and oil resistance, employs the feature efficiently and is used for oil seal, O-nng, packing, the 

gasket, etc. . , . , 

[0005] Generally as the vulcanization method of acrylonitrile-butadiene rubber, there is scorch time, and 
the sulfur vulcanization in which short-time vulcanization is possible is used. However, for the use in 
electronic equipment, a vulcanization system in which the sulfur compound in a vulcanizing agent or a 
vulcanization accelerator may have a bad influence, and does not contain a sulfur component at all is 
desired. Although there is vulcanization by organic peroxide as a vulcanization system which does not 
use sulfur, there are troubles, such as a lapse of a moldability and organic peroxide. 

[Embodiments of the Invention] The acryjojiitnlej^ used in this invention is the 

copolymer of acrylonitrile and a butadiene, and 25% or more of acrylonitrile is desirable from the held 

of oil resistance. . . . , . 

[0007] The acrylonitrile-butadiene rubber with the carboxyl group used in this invention s is 
acrylonitrile, a butadiene, and the copolymer with a cull BOKIRU machine of a monomer, and 25 /o or 
more of acrylonitrile is desirable from the field of oil resistance. As a monomer with a carboxyl group, 
an acrylic acid, a methacrylic acid, etc. are mentioned, for example. 

[0008] The above-mentioned acrylonitrile-butadiene rubber and acrylonitrile-butadiene rubber with a 
carboxyl group are blended so that the carboxyl group in the rubber 100 weight section may contain 
0 01-0 2 mols If [ above-mentioned ] the number of mols of a carboxyl group is within the limits, it 
does not necessarily need to blend acrylonitrile-butadiene rubber. Preferably, a carboxyl group is 0.02- 
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0.08 mols to the rubber 100 weight section. ...... *u A a-*- 

r00091 As a compound with the epoxy group beyond (b)2 piece used in this invention the addition 
Product of polyfunctional alcohols, such as ethylene glycol, a propylene glycol, a^^? 1 ^* 
polyethylene glycol, a polypropylene glycol, a trimethylol propane and a glycerol and the GURINJIRU 
ether is mentioned, for example. Moreover, epoxy resins, such as the bisphenol A type, a phenol 
novolak type, a biphenyl type, and an alicyclic type, are also mentioned. Moreover for example an 
epoxy denaturation silicone oil which is expressed with a formula 1 and a formula 2 is also mentioned. 

[Formula 1] 
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[Formula 21 
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rOOlOl To the rubber 100 weight section, preferably, an epoxy group blends the 0.005-0.2 mols of the 
above-mentioned epoxy compounds so that 0.01-0.8 mols may be contained, (c) Chisso or phosphorus 
compounds used in this invention is used as a vulcanization accelerator. Specifically nitrides such as 
SLs compounds, such as a triphenylphosphine, triphenyl benzyl FOSUFONIUMU chloride, and 
a tetrabuthylphosphonium star's picture, a tetrabuthyl ammonium star's picture, a lauryl 
trimethylammonium star's picture, triethyl octyl ammoniumchloride, a triethylenetetramine, and o- 
T Uby guanidine, etc. are mentioned, the amount used - the rubber 100 weight section - receiving - a 
0 01mm mol - 20mm mol - it is a 1mm mol - 10mm mol preferably By the amount used fewer than a 
Outrun mol, vulcanization cannot produce efficiently late. Moreover, even if it blends more mostly 
than a 20mm mol, the further facilitatory effect cannot be found. 

rOOlll The rubber constituent obtained by this invention blends arbitrarily the compounding agent 
usually used for rubber, and can carry out the thing of it. For example, lubricant, processing aid a 
plasticizer, and an antioxidant can be blended in order to improve processabihty, flexibility and thermal 
resistance. Moreover, carbon black, a silica, clay, etc. can be used as a reinforcing agent and a bulking 
agent These may be carrying out surface treatment. Moreover, a pigment and a coupling agent can also 
be blended. Since the carboxyl group of acrylonitrile-butadiene rubber and the epoxy group of an epoxy 
compound form a bridge formation chain, the rubber constituent obtained by this invention does not 
need a required compounding agent, i.e., sulfur, a vulcanization accelerator, a 
organic peroxide, a polyfunctional joint use bridge agent, etc., when usually vulcanizing acrylonitrile- 

KTEsp^cklly the method of preparation of the rubber constituent of this invention does not have 
imita ion? can add a component arbitrarily in the first half, and can mix it with the usual kneading 
m'htes such as a kneader, a Banbury mixer, and an open roll. Thus, the rubber constituent of this 
invention obtained can be vulcanized on the conditions for about 2 minutes - 30 minutes with the 
temperature of 150 degrees C - 200 degrees C. Moreover, you may perform secondary vulcanization at 
the same temperature if needed. 



http://www4.ipdl,ipo.go,ip/cgi-bin/tran_web_cgi_ejje 



4/11/03 



Page 3 of 4 



[0013] 
[Example] 

[Example] Although an example is given to below and this invention is explained to it still more 
concretely, this invention is not limited to this example. In addition, the section is weight criteria as long 
as there is no notice especially. 

After mixing polymer and a compounding agent with an open roll by combination prescription shown in 
an example and the example table 1 of comparison, press cure was performed for 10 minutes at 170 
degrees C. Subsequently, JIS Many physical properties of each vulcanizate were measured according to 
K-6301, and the value w as shown in Table 2. 
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[0014] Table 1. 
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[0015] Table 2. 
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[0016] 

[Effect of the Invention] Since it has good oil resistance, although it can be used for oil seal, O-ring, 
packing, a gasket, etc. taking advantage of this performance, since the vulcanized rubber manufactured 
by this invention in this way does not contain a sulfur component at all in a rubber constituent, it is 
useful to a seal of electronic equipment with which the sulfur component contained in rubber does a bad 
influence, especially O-ring, etc. 



[Translation done.] 
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